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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
laser the characteristics of which can be improved by 
suppressing the entrance of stray light from the area of the 
emitting-side reflecting film corresponding to a substrate. 
SOLUTION: In this semiconductor laser n-type 
semiconductor layers 22-24. an active layer 25, and p-type 
semiconductor layers 26-28 are successively laminated 
upon a substrate 1 1. A pair of opposing resonator end faces 
41 and 42 are formed in the direction perpendicular to the 
direction of lamination, and the emitting-side reflecting film 
43 is formed on the end face 41. The refractive index of the 
film 43 at the oscillation wavelength of laser light is adjusted 
to an intermediate value between the refractive index and 
effective refractive index of the substrate 11. Consequently, 
when the film thickness of the reflecting film 43 is adjusted 
so that the reflectance of the film 43 in the oscillation 
region of the laser light may become lower, the reflectance 
of the film 43 becomes higher in the area corresponding to 
the substrate 11. Therefore, the stray light entering from 

the area corresponding to the substrate 1 1 decreases and the occurrence of noise can be 
prevented. 
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I* 



♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the semiconductor laser which is semiconductor laser which has the resonator end face of 
title pair which counters in the perpendicular direction to that direction of a laminating while having a 
substrate and the semi-conductor layer by which the laminating was carried out to this substrate, has the 
reflective fibn by the side of injection in one [ said ] resonator end face, and is characterized by the 
refractive index of this reflective film being a value between an effective refractive index and the 
refractive index of said substrate in the oscillation wavelength of a laser beam. 
[Claim 2] Said semi-conductor layer is semiconductor laser according to claim 1 characterized by 
consisting of a nitride system group III-V semiconducter of at least one sort in 3B group element, and 
the 5B group elements who contains nitrogen at least. 

[Claim 3] Said substrate is semiconductor laser according to claim 1 characterized by consisting of 

sapphire. 

[Claim 4] Said reflective film is semiconductor laser according to claim 1 characterized by including at 
least one sort in alimiimium nitride, a zirconium dioxide, and oxidation silicon nitride. 



[Translation done.] 
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damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] The lammating of the semi-conductor layer is carried out to a substrate, and this 
invention relates to the semiconductor laser m which the resonator end face of the pair which counters in 
the perpendicular direction to the direction of a laminating was prepared. 
[0002] 

Pescription of the Prior Art] In recent years, semiconductor laser (laser diode;LD) is used in various 
optical equipments. Semiconductor laser amplifies the light which generally has the structure which 
carried out the laminating of the 1st conductivity-type semi-conductor layer, a barrier layer, and the 2nd 
conductivity-type semi-conductor layer to the substrate one by one, for example, was generated in the 
barrier layer between the resonator end faces of the pair which counters in a perpendicular direction to 
the direction of a laminating. While adjusting a reflection factor, the reflective fibn for protecting a 
resonator end face is prepared in the resonator end face of this pair in many cases, respectively. Among 
these, the near reflective film by which a laser beam is mainly injected is adjusted so that a reflection 
factor may become low, and the reflective film by the side of un-injecting [ of another side ] is adjusted 
so that a reflection factor may become high. 

[0003] Although these reflective film is made into monolayer structure or multilayer structure according 
to an application, since membrane formation is simple, about the reflective film by the side of injection, 
it considers as monolayer structure in many cases. For example, in the semiconductor laser which 
carried out the laminating of the nitride system group-III-V-semiconducter layer to the substrate which 
consists of sapphire, it is common to make the reflective film by the side of injection into an aluminum 
oxide (aluminum 203) with the refiractive index smaller than a nitride system group III-V semiconducter 
in oscillation wavelength or the monolayer structure of silicon oxide (Si02). 
[0004] 

[Problem(s) to be Solved by the Invention] however, the reflective index of the reflective film in 
oscillation wavelength if an aluminum oxide or silicon oxide constitutes the reflective film in this way - 
a nitride system group-III-V-semiconducter layer - receiving - ** - it will become similarly smaller 
than the refi-active index of a substrate. Therefore, if the thickness of the reflective film is adjusted so 
that the reflection factor in the field corresponding to a nitride system group-III-V-semiconducter layer 
may become low as shown in drawing 3 , the reflection factor in the field corresponding to a substrate 
will also become low. In addition, drawing 3 carries out the laminating of the nitride system group-III- 
V-semiconducter layer on the substrate which consists of sapphire, and expresses the relation between 
the thickness of the reflective film, and the reflection factor in the wavelength of 400nm about the 
semiconductor laser in which the reflective film which consists of an aluminum oxide was formed. In 
drawing 3 , a continuous line is a reflection factor in the field corresponding to a substrate, and a broken 
line is a reflection factor in an oscillation field. 

[0005] And since the substrate which consists of sapphire is transparent about oscillation wavelength, 
when containing and using semiconductor laser into a package, the stray light reflected within the 
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package will advance into semiconductor laser also from the field of the reflective film corresponding to 
a substrate, for example. Therefore, the noise occurred by that caxise and there was a problem that a 
property will get worse. 

[0006] This invention was made in view of this trouble, the purpose controls that the stray light 
advances from the field corresponding to a substrate in the reflective fihn by the side of injection, and it 
is in offering the semiconductor laser which can improve a property. 
[0007] 

[Means for Solving the Problem] While the semiconductor laser by this invention is equipped with a 
substrate and the semi-conductor layer by which the laminating was carried out to this substrate, it has 
the resonator end face of the pair which counters in the perpendicular direction to that du-ection of a 
laminating, and it has the reflective fihn by the side of injection in one resonator end face, and let the 
refractive index of this reflective film be a value between an effective refractive index and the refractive 
index of said substrate in the oscillation wavelength of a laser beam. 

[0008] In the semiconductor laser by this invention, if the thickness of the reflective film is adjusted so 
tiiat the reflection factor in the oscillation field of a laser beam may become low since the refractive 
index of the reflective film in the oscillation wavelength of a laser beam serves as a value between an 
effective refractive index and the refractive index of a substrate, the reflection factor in the field 
corresponding to a substrate will become high. Therefore, the stray light which advances from the field 
of the reflective fihn corresponding to a substrate decreases. 
[0009] 

[Embodhnent of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0010] Drawing 1 expresses the configuration of the semiconductor laser conceming the gestalt of 1 
operation of this invention. This semiconductor laser is equipped with the semi-conductor layer 20 
which is from the nitride system group III-V semiconducter of at least one sort in 3B group element in 
the short period mold periodic table, and the 5B group elements who contains nitrogen (N) at least on 
the whole surface side of a substrate 1 1 . This semi-conductor layer 20 has the buffer layer 21 by which 
the laminating was carried out to order from the substrate 1 1 side, the n side contact layer 22, n mold 
cladding layer 23, n mold guide layer 24, the barrier layer 25, p mold guide layer 26, p mold cladding 
layer 27, and the p side contact layer 28. Among these, the n side contact layer 22, n mold cladding layer 
23, and n mold guide layer 24 are n-type-semiconductor layers corresponding to the 1st conductivity- 
type semi-conductor layer, and p mold guide layer 26, p mold cladding layer 27, and the p side contact 
layer 28 are p type semiconductor layers corresponding to the 2nd conductivity-type semi-conductor 
layer. 

[001 1] The substrate 1 1 is constituted by the sapphire whose thickness (only henceforth thickness) for 
example, in the direction of a laminating is 90 micrometers, and the semi-conductor layer 20 is formed 
in the c-th page of a substrate 1 1 . 

[0012] Thickness is 30nm and the buffer layer 21 is constituted by undope-GaN which does not add an 
impurity. Thickness is 3 micrometers and the n side contact layer 22 is constituted by the n mold GaN 
which added silicon (Si) as an n mold impurity. Thickness is 1 micrometer and n mold cladding layer 23 
is constituted by the n mold AlGaN mixed crystal which added silicon as an n mold impurity. Thickness 
is 0.1 micrometers and n mold guide layer 24 is constituted by the n mold GaN which added silicon as 
an n mold impurity. 

[0013] Thickness is 30nm and the barrier layer 25 has the multiplex quantum well structure which 
carried out the laminating of the Gax Inl-xN (however, l>=x>=0) mixed-crystal layer from which a 
presentation differs. At least, that part frmctions as a light-emitting part, and that luminescence 
wavelength of this barrier layer 25 is for example, around 400nm. 

[0014] Thickness is 0.1 micrometers and p mold guide layer 26 is constituted by the p mold GaN which 
added magnesium (Mg) as a p mold impurity. Thickness is 0.8 micrometers and p mold cladding layer 
27 is constituted by the p mold AlGaN mixed crystal which added magnesium as a p mold impurity. 
Thickness is 0.5 micrometers and the p side contact layer 28 is constituted by the p mold GaN which 
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added magnesium as a p mold impurity. A part of p side contact layer 28 and p mold claddmg layer 27 
are made band-like [ which was extended in the perpendicular direction A of a resonator to the du-ection 
of a laminating of the semi-conductor layer 20 / thin ]. Thereby, in this semiconductor laser, a current 
constriction is performed and the field corresponding to the p side contact layer 28 functions as a light- 
emitting part among barrier layers 25. 

[0015] Moreover, the width of face of the n side contact layer 22 in a perpendicular direction this 
semiconductor laser to the direction A of a resonator It is larger than the width of face of n mold 
cladding layer 23, n mold guide layer 24, a barrier layer 25, p mold guide layer 26, p mold cladding 
layer 27, and the p side contact layer 28. The laminating of these n mold cladding layer 23, n mold guide 
layer 24, a barrier layer 25, p mold guide layer 26, p mold cladding layer 27, and the p side contact layer 
28 is carried out to a part of n side contact layer 22. 

[0016] The insulator layer 3 1 which consists of a silicon dioxide is formed in the front face of the n side 
contact layer 22 to the p side contact layer 28. Corresponding to the n side contact layer 22 and the p 
side contact layer 28, opening is prepared in this insulator layer 31, respectively, and the n lateral 
electrode 32 and the p lateral electrode 33 are formed corresponding to these openings, respectively on 
the n side contact layer 22 and the p side contact layer 28. The n lateral electrode 32 has the structure 
which carried out the laminating of titanium (Ti) and the aluminum (aluminum) one by one, and was 
alloyed by heat treatment, and is electrically connected with the n side contact layer 22. The p lateral 
electrode 33 has the structure where the laminating of palladium (Pd), platinum (Pt), and the gold (Au) 
was carried out one by one, and is electrically connected with the p side contact layer 28. 
[0017] Furthermore, this semiconductor laser has the resonator end faces 41 and 42 of the pair which 
counters in the direction A of a resonator corresponding to the semi-conductor layer 20 and the substrate 
1 1 Among these, the reflective fihn 43 by the side of injection is formed in one resonator end face 41 , 
and the reflective film 44 by the side of un-injecting is formed in the resonator end face 42 of another 
side. The reflective film 43 is adjusted so that the reflection factor in tfie oscillation wavelength in the 
oscillation field of a laser beam may become low, and the reflective film 44 is adjusted so tiiat the 
reflection factor may become high. The light generated in a barrier layer 25 and its near is amphfied 
among these reflective film 43 and 44 by this, and a laser beam is mainly injected from the reflective 
film 43 side. In addition, if compared witii the reflective fihn 43 side also from the reflective film 44, 
although it is few and a laser beam is injected according to the reflection factor, in tiiis specification, tiie 
direction which mainly takes out a laser beam is called injection side, and anotiier side is called un- 

mjecting side. . -^. j /Aixn „ 

[0018] The reflective film 43 is constitiited including at least one sort m alumimium mti-ide (AiN), a 
zirconium dioxide (Zr02), or oxidation silicon nitride (SiOx Ny). In tiie oscillation wavelengtii (for 
example 400nm) of a laser beam, as for this reflective fihn 43, the refractive index serves as a vdue 
between the refractive index of a substrate 1 1, and an effective refractive index. In addition, an effective 
refractive index says tiie average refractive index in tiie oscillation field of a laser beam. Moreover, 
altiiough the oscillation field of laser is mainly a barrier layer 25, a part of tiie field 24 of tiie near, for 
example, n mold guide layer, p mold guide layer 26 and also n mold cladding layer 23, and a part of p 
mold cladding layer 27 are contained. , , . . , .i, 

[0019] Witii tiie gestalt of tiiis operation, since tiie refractive index of tiie substrate 1 1 in ttie wavelength 
of 400nm is 1.77 and an effective refractive index is 2.5, tiie refractive index of tiie reflective film 43 is 
larger tiian tiie refractive index of a substrate 1 1, and has tiie value smaller tiian an effective refractive 
index, for example. In addition, alumimium nitride is [ 2.13 and tiie zirconium dioxide of tiie refractive 
index in tiie wavelength of 400nm of the ingredient mentioned above ] 2.07, and oxidation silicon 
nitride has any value between 1.5-2.07 according to tiie presentation ratio of oxygen (O) and mtrogen 
(N). 

[0020] When tiie tiiickness of tiie reflective film 43 is adjusted so tiiat the reflection factor in tiie 
oscillation field of a laser beam may become low, tiie refiractive index of the reflective film 43 is 
specified in tiiis way because tiie reflection factor in tiie field corresponding to a substiate 11 can be 
made high and penetration of tiie stray light can be conti-oUed. When tiie reflection factor m tiie value 
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near the middle of the refractive index of a substrate 1 1 and an effective refractive index, then the 
oscillation field of a laser beam serves as the minimal value in the refractive index of the reflective fihn 
43 especially, since the reflection factor in the field corresponding to a substrate 11 can be mostly made 
into die maximal value, it is desirable. 

[0021] Drawing 2 expresses the relation between the thickness of the reflective fihn 43, and the 
reflection factor in the wavelength of 400nm. This is a thing at the time of constituting the reflective 
fihn 43 by the monolayer of alimiimium nitride about the semiconductor laser concerning the gestalt of 
this operation. In drawing 2 , a continuous line is a reflection factor in the field of the reflective film 43 
corresponding to a substrate 1 1 , and a broken line is a reflection factor in the field of the reflective fihn 
43 corresponding to the oscillation field of a laser beam. 

[0022] Thus, if the refiactive index of the reflective film 43 is made into the value between the refractive 
index of a substrate 1 1, and an effective refiractive index, the relation between the thickness of the 
reflective film 43 and a reflection factor will become ahnost opposite in the field and the oscillation field 
of a laser beam corresponding to a substrate 11. Therefore, if the reflection factor in the oscillation field 
of a laser beam is made into about 8%, the reflection factor in the field correspondmg to a substrate 1 1 
will become large with about 20%. On the other hand, when the reflection factor in the oscillation field 
of a laser beam is similarly made into about 8% m the example shown in conventional drawing 3 , the 
reflection factor in the field corresponding to a substrate 11 is as small as about 7%. That is, according 
to the gestalt of this operation, the reflection factor in the field of the reflective fihn 43 corresponding to 
a substrate 1 1 becomes about 3 times over the past, and the effect of the stray light which advances from 
the field serves as flie conventional abbreviation 1/3. 

[0023] In addition, although monolayer structure or multilayer structure is sufficient as the reflective 
film 43, since membrane formation is simple, it is more desirable [ the monolayer structure ]. When the 
refractive index of the reflective film 43 is set to n and it sets L and oscillation wavelength to lambda for 
optical thickness, as for the thickness of the reflective fihn 43, it is desirable that it is lambda/4n. 
[0024] Moreover, especially as an ingredient which constitutes the reflective film 43, alumimium nitride 
is desirable. It is because a coefficient of thermal expansion can reduce the semi-conductor layer 20 and 
the stress applied to the resonator end face 41 smce it is near of the refiractive index of a substrate 11, 
and an effective refractive mdex for the refractive mdex of the reflective fihn 43 in the gestalt of this 
operation while being able to consider as middle mostly, and degradation can be controlled. Moreover, it 
is because can also control the rise of die temperature in the resonator end face 41 since thermal 
conductivity is high, an oxide or oxygen does not contact the resonator end face 41 fiirther, so the 
optical damage (Catastrophic Optical Damage;COD) by oxidation of the resonator end face 41 can also 
be prevented. 

[0025] On the other hand, the reflective fihn 44 is made into the multilayer structure (for example, six 
layers) to which the lammating of for example, the siUcon oxide film and the titanium oxide (Ti02) film 
was carried out by turns. 

[0026] This semiconductor laser can be manufactured as follows, for example. 
[0027] first, the substrate 1 1 which consists of sapphire with a thickness of about 400 micrometers ~ 
preparing - the c-th page of a substrate 1 1 -- MOCVD - by law The buffer layer 21 which consists of 
undope-GaN, the n side contact layer 22 which consists of an n mold GaN, n mold cladding layer 23 
which consists of n mold AlGaN mixed crystal, n mold guide layer 24 which consists of an n mold GaN, 
the barrier layer 25 which consists of GaInN mixed crystal, p mold guide layer 26 which consists of a p 
mold GaN, Sequential growth of the p side contact layer 28 which consists of p mold cladding layer 27 
and the p mold GaN which consist of p mold AlGaN mixed crystal is carried out. 
[0028] In addition, in case MOCVD is performed, as material gas of a gallium, ammonia (NH3) is used 
as material gas of trimethylindium (CH3) (3 In) and nitrogen as material gas of trimethylaluminum 
(CH3) (3 aluminum) and an indium as material gas of trimethylgallium (CH3) (3 Ga) and aluminum, 
respectively. Moreover, as material gas of magnesium, for example, screw = magnesium 
cyclopentadienyl (C five H5) (2 Mg) is used, using a mono silane (SiH4) as material gas of silicon. 
[0029] Subsequently, sequential etching of a part of the p side contact layer 28, p mold cladding layer 
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27 p mold guide layer 26, a barrier layer 25, n mold guide layer 24, n mold cladding layer 23, and n side 
contact layer 22 is carried out, and the n side contact layer 22 is exposed on a front face. Then, the mask 
which is not illustrated on the p side contact layer 28 is formed, a part of p side contact layer 28 and p 
mold cladding layer 27 are alternatively etched using this mask, and the upper part of p mold claddmg 
layer 27 and the p side contact layer 28 are made band-hke [ thin ]. . • u 

[0030] The insulating layer 31 which consists of silicon oxide with vacuum deposition is formed m die 
whole exposure after it, opening is prepared corresponding to the p side contact layer 28, and the p side 
contact layer 28 is exposed on a front face. After exposing the p side contact layer 28, opemng is termed 
in the field on the n side contact layer 22 of an insulating layer 3 1 , corresponding to this opemng, 
sequential vacuum evaporationo is carried out, titanium (Ti), aluminum (aluminum), platinum, and gold 
are alloyed and the n lateral electrode 32 is formed. Moreover, corresponding to the exposed p side 
contact layer 28, the sequential vacuum evaporationo of paUadium, platinum, and the gold is earned out, 
and the p lateral electrode 33 is formed. 

[003 1 ] Subsequently, a substrate 1 1 is ground so that it may become the thickness ot about yu 
micrometers. After grinding a substrate 1 1, a substrate 1 1 is perpendicularly divided by predetermined 
width of face to the direction A of a resonator, and the resonator end faces 4 1 and 42 are formed. While 
forming the reflective fihn 43 in the resonator end face 41 after it using an ECR (Electron Cycrotron 
Resonance; electron cyclotron resonance) sputtering system, the reflective film 44 is formed m tiie 
resonator end face 42. After forming the reflective film 43 and 44, a substrate 1 1 is divided by the 
position in parallel to the direction A of a resonator. Thereby, the semiconductor laser shown m drawmg 
1 is completed. 

[0032] This semiconductor laser acts as follows. 

[0033] In this semiconductor laser, if a predetermined electrical potential difference is impressed 
between the n lateral electrode 32 and the p lateral electrode 33, a current will be poured into a barrier 
layer 25 and luminescence will take place by electronic-electron hole recombination. This light is 
reflected and amplified among the reflective film 43 and 44, produces laser oscillation, mainly 
penetrates the reflective fihn 43, and is injected outside as a laser beam. For example, when containing 
and using semiconductor laser into a package, it is reflected in a package, and a part of injected laser 
beam tums into the stray light, and it returns to semiconductor laser. Here, the refractive index in the 
oscillation wavelength of the reflective fihn 43 serves as a value between the refractive mdex of a 
substrate 1 1, and an effective refractive index, and the reflection factor in the field of the reflective film 
43 corresponding to a substrate 1 1 is high. Therefore, the stray light which advances from the field ot 
the reflective film 43 corresponding to a substrate 1 1 decreases, generatmg of a noise is controlled, and 
properties, such as output fluctuation, are improved. 

[0034] Thus according to the semiconductor laser concerning the gestalt of this operation, since it was 
made for the refractive index of the reflective fihn 43 to serve as a value between the refractive index ot 
a substrate 1 1 and an effective refractive index in oscillation wavelength, the reflection factor in ttie 
field of the reflective film 43 corresponding to a substrate 11 can be made high, and penetration of the 
stray light can be conti-oUed. Therefore, generating of a noise can be prevented and a property can be 

ro035Hf alumimium nitride constitutes the reflective film 43 especially, while being able to make high 
especially die reflection factor in tiie field of the reflective fihn 43 correspondmg to a substrate 11 , 
degradation of die resonator end face by die side of the reflective film 41 can be controlled, and the 
optical damage in the near can also be prevented further. 

[0036] As mentioned above, although the gestalt of operation was mentioned and this invention was 
explained tiiis invention is not limited to die gestalt of die above-mentioned implementation, and is 
variously deformable. For example, in oscillation wavelength, it has a refractive mdex between die 
refractive index of a substrate 1 1, and an effective refractive index, and as long as it is die mgredient 
which does not absorb a laser beam, you may make it odier ingredients constitute from die gestalt ot die 
above-mentioned implementation, aldiough die example was given and explamed about die mgredient 
which constitutes the reflective fihn 43. 
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[0037] Moreover, although sapphire constituted the substrate 1 1, you may make it other ingredients 
constitute from the gestalt of tfie above-mentioned hnplementation. 

[0038] Furthermore, although the gestalt of the above-mentioned implementation explained the case 
where it had the semi-conductor layer 20 which consists of a nitride system group III-V semiconducter, 
this invention is applicable also about the semiconductor laser using other semiconductor materials, such 
as a group III-V semiconducter or an II-VI group compound semiconductor. 
[0039] In addition, v^th the gestalt of the above-mentioned implementation, although the refractive 
index of the reflective film 43 in oscillation wavelength was larger than the refractive index of a 
substrate 1 1 and the case of being smaller than an effective refractive index was explained, even if the 
refractive index of the reflective film is smaller than the refractive index of a substrate and it is a larger 
case than an effective refractive index, the same effectiveness is acquired. 

[0040] Furthermore, with the gestalt of the above-mentioned implementation, although it was made to 
carry out the laminating of the n side contact layer 22, n mold cladding layer 23, n mold guide layer 24, 
a barrier layer 25, p mold guide layer 26, p mold cladding layer 27, and the p side contact layer 28 one 
by one, this invention is applicable about the semiconductor laser which has other structures similarly 
again. For example, it is not necessary to have n mold guide layer 24 and p mold guide layer 26, and you 
may have the crystal degradation prevention layer between the barrier layer 25 and p mold guide layer 
26. Moreover, it may be made to carry out the current constriction of the p side contact layer 28 
according to other structures other than the thin thing it is supposed that it is beltlike. Furthermore, it is 
good also as semiconductor laser of a refractive-index guided wave mold or a gain guided wave mold. 
[0041] In addition, with the gestalt of the above-mentioned implementation, although the case where a 
n-type-semiconductor layer was equivalent to the 1st conductivity-type semi-conductor layer, and a p 
type semiconductor layer was equivalent to the 2nd conductivity-type semi-conductor layer was 
explained, also when a p type semiconductor layer is equivalent to tiie 1st conductivity-type semi- 
conductor layer and a n-type-semiconductor layer is equivalent to the 2nd conductivity-type semi- 
conductor layer, it is contained in this invention again. 

[0042] Furthermore, although the gestah of the above-mentioned implementation explained the case 
where the resonator end face 42 of another side was equipped with the reflective film 44 by the side of 
un-injecting again, you may have the reflective film which has other configurations, and the reflective 
film does not need to be prepared. 
[0043] 

[Effect of the Invention] Since the reflective film by the side of injection was made for a refractive index 
to serve as a value between an effective refractive index and the refractive index of a substrate in the 
oscillation wavelength of a laser beam according to the semiconductor laser given in any 1 term of claim 
1 thru/or claim 4 as explained above, the reflection factor in the field of the reflective film corresponding 
to a substrate can be made high, and penetration of the stray light can be controlled. Therefore, 
generating of a noise can be prevented and the effectiveness that a property is improvable is done so. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dai&ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a partial decomposition perspective view showing the configuration of the 
semiconductor laser concerning tiie gestalt of 1 operation of this invention. 
Prawing 2] It is a property Fig. showing the relation of the thickness of the reflective film and the 
reflection factor in the semiconductor laser shown in drav^ng 1 . 

[Drawing 3] It is a property Fig. showing the relation of the thickness of the reflective film and the 
reflection factor in the conventional semiconductor laser. 
[Description of Notations] 

1 1 [ - n side contact layer, ] - A substrate, 20 - A semi-conductor layer, 21 - A buffer layer, 22 23 [ - 
p mold guide layer, ] - n mold cladding layer, 24 - n mold guide layer, 25 - A barrier layer, 26 27 [ - 
n lateral electrode, 33 / - 41 p lateral electrode, 42 / - A resonator end face, 43 / - The reflective fibn 
(injection side), 44 / - The reflective film (un-injecting side), A / - The direction of a resonator ] - p 
mold cladding layer, 28 ~ The p side contact layer, 3 1 ~ An insulator layer, 32 



[Translation done.] 
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